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Flowpath shaping and numerical simulation for gooseneck
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Abstract: A method was presented for flowpath shaping of gooseneck by using the poly-
nomial curve construction for inner wall and section area distribution. Given the specific
boundary conditions of inlet and outlet geometry, the location of inflection point was the key
to control inner wall curve, and the peak value and the peak point were the keys to control
the area distribution. Series models were constructed from the baseline gooseneck model to
analyze the relationships between the geometric parameters and the aerodynamic perform-
ance. The 3-D numerical simulation results indicated that the peak value of area distribution
has the most important effects on the total pressure loss of gooseneck. An appropriate Mach
number could be obtained by changing the peak value of area distribution in order to reduce
the flow separation near the outer wall and after the struts. Inner walls with large curvature
near the entrance of gooseneck, and area distributions with an appropriate position of peak
could improve the streamline of outer wall and restrain the flow separation. For example,

the total pressure loss of gooseneck reached its minimum at about 0. 18 relative location of in-
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flection point of inner wall, and about 0. 20 relative peak point location of area distribution at

0. 65 relative Mach number.
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total pressure loss; numerical simulation

R EE TP B e B AL BRAC R A =5 A B bl
(¥ J2 3. Bl TR BE PR E — AP RO R T L
1 e P i LA 10 22 I ) e 908 B A 1) 5 2 o 7
WG LI B Bk R 2 e B
HL 3 8 B 1) )R 9 /N AT M 4 AR R 5 T
AR BE 8 R s A 5 BT A R O3 A R
W20, 01 fyiad 38 BE b S 40 2R 47 2K 24 0. 400 1) #E
TR L5 B APHT R AT  E R R TE
BLid P B i /9 4 R 7 1.

Ortiz 555 (Y BF T 45 R R W] o 8 B BE 1 4
L2 1 A P B A R (R AR PR R BRI TE R ]
AE T A9 B2 1N S B S8t it 2 AT a0 o i 9 B
it T AE 5 014 O . SRR L3 R FH w1 1 G P 9 4
4 AR TP 2% 1 L I 2 550y 4 0] I G Y B
RIE 3 ey J3E T 2 47 B i Y L O 3 i S AL
55 B K A1k 7 €. Ghisu 50l 11 A4~ 48
R 38 o g AL R D A TE R A T AR A R
b 2R A7 0o 0 B Ok A [ N B AT S T RS
HLAT P B AH 58 SCRLS 51 AR R v 22
B R 1l e AR G BE A 4 i o D B B i i Y
(ERREAY i S iikS¥i NP RN P ity k)
LA (9 R AR A5 2 B 258 o SCHR [ 3-4 1t #E 1]
TX—45e. REMPE Rl Bt BN
HIMEE THI AT L T A 280 4 o e 9 B i Bk L
Je 1 TR N AP BE TS Y ) R B A R
A iR 77 3 AR K o 8 BE B JL AR R AE 5 R Bl
REZEAT A R SR HK.

A S A 3 v B 22 0 XY LA 3 BT i
SIS B P EE 22 350 5l 4 AH X B3 s 0 B B
THT AR 3 A7 23 2 A B AR A B 3 AN J LA 2 4K
Pl 2o P B LA I AR 52 B 8 B ) 3 3 JL AT 5
B i i = AE BB 3B iX 3 AN JLAT S B0
WP BERER R R O LR RS %

S P 114 32 5 B g B R HE R S AR R B
Je AN T 220 Y PR BB IR AR SCTE 4 E KR L
(1 DL o 2o I8 B0 I B R A i i B BEAT TG
AL B IR TG0 — 1 SO B DA R O A
PN M BE s %ok 1k B RE 1 R T

1 SHEEERILAER

FE 45 52 2L P B 100 AR 6L AR R ik
T B 5 i TR R LA S R i P RE T R VT R A3 A R
P 2% il £k 52 .
1.1 HEEmLER
DR Sy R T £ 11107 iy 36 2 T 42 %0 300 L2 0 R e
A B A2 3 S A VR S BT LA SORR 4 3 O B
(T B o SRR T 45 5 7 AR R S 1 3 U B
PR BE B A JLAN] 33 780 366 ofe LA SR S o L A R
TR A 23 B 1 U Bl AL
VI B P RE T 2R 5 R (0,00, &S
(1. 1) ARG LA R AE 3 1 Hh 2 0 S5 2 F
£(0) =0 (1)
F(H =1 (2)
T ARIE TR iR A Y T S, E O
AR T L DL R AR

£ =k, (3)
(=0 (4)

0V B K i b R AR AR R, R Bl R
(1) ~ =0 () 1 2y ) 25 B mp

BAR A L e (1) ~ ) 1 U8 Btk i 1
JUAT A7 B R 36 22 I o AR X 3 05 7 2 9 1) ) BE
TET FH 5% 0T T g o — LA 2 4, B

Jz, € (0. fliF @y =0 (&)
Kz, RoR STE LA XS P53 S0 &

R FHSCHk C11-12 140 28 1) 22 00 2CA 3 Jr i e
SEEPE B RE ST k. kB AR 4 &
thek, x, 2% F —0.14,0.02,0.16,0. 18. H
—0. 14 FRoR M 26 iP5 a5t AR 2F 1 Z /AR X T
S VE B 14 % 4b L 0. 02 25 3 45 47 T3k U Br
FI AR B 3, 0. 16 Fi1 0. 18 3R 5 mi iR BLAE I 11 )5
AT T2 P B 16 Y0 1 18 Yo 4k . Py BE 1 /R 3%
B 1 .

1.2 ERSHEMLER

Bl 2 25 W T A SO 5 1 ok U B3 3 3 D i
R JUAT 45 44 7R B L. b 1 32 31 SHR 1) 3% ZE R0
SR 3 1 AR S /N T G A AL O T TR



DA %30 &

1416 ﬂfb |
400
350
300
£ 250¢

200

150 ¢

100

0 50 100 150 200 250 300
z/m
B 1 ae B BE JLA i 7Y

Fig.1 Schematic diagram of inner wall curves
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Fig. 2 Schematic diagram of original gooseneck structure

I T SCH AR I A T ER 3 A S L AR 4 BT i
SIENTIRSAR

K ) B 1 a0 B TG AR 3 A R AR R ST Y
IR W/ » LA ) 6000 51 0 i i T A 40 i 9
SR B. R W2k S Yl e AT bR RO e BiF 1

AL AT AR 3 AR A 3t e PR D T AR A 3R
il 2k [l B A2 315X (D ~ 3O ik O AR
JIT LA 5 455 i 288 170 B (0 R AR L st FE XGF 57 2 B T 9 il
T AR A R il k.

SRy T4 M R S A (X R ) R R AR
SCHI AR By 5 Ma, ok 3R 18 B 43 A 3 il 4R
VAR AL A8 A 155 B0 AH X 2 Bl SR AR R A
o A5 2o U B T R A 2 L. A S 5 A (L
b A X R B4y ) K 0. 60,0.65,0.70,0. 75,
0.80,0.85 %5 6 F i i, 51 AL E = FRk
L A A7 8 8 D s TR A7 B ) O S G L. AR S0
B ARAEL 25 FE XL 43 5 g —0.1,0,0.1,0. 2,
0.3,0.4 % 6 FIf AL, &l 3 3 B T 4 i B, A (B
SRR TR % 0. 8(—0. 1~0. 8) L A X {37 & 1 %
0. 1. MR A S AR X T Bk % 0. 7€0. 1~0.7) AE X fif
BEIE 0.2, A AE AR E R %X 0. 6 (0. 4~0.6) .

M AL LS R 0. 4 26 4 i B3 A1 5 i 245 O
Ziyse
0.40
0.35
£ 030f / - '
?é 'o:—:-'::“.'" i
< L
0.25 — . ElAE \\
- -== -0.1~0.8 ‘;b
YT e 0.1~0.7
— 0.4~0.6
0.15 . »

0 50 100 150 200 250 300
z/m

P 3 AN I3 A 6 i 2 R

Fig. 3 Schematic diagram of area distribution curves
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Fig. 6 Total pressure contour of circumferential average meridional planes and outlet
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Fig. 7 Static pressure distributions at different surface
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Fig. 8 Total pressure contour of gooseneck circumferential average meridional planes with

variable inner wall geometry
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Fig. 9 Static pressure distributions at different surface with variable inner wall geometry
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Fig. 10 Total pressure loss coefficient distribution
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